GROUNDING INSERTS 

Cross-Ref erence to Related Applications 
This is a regular application filed under 35 U.S.C. § 
111(a) claiming priority, under 35 U.S.C. § 119(e)(1), of 
5 provisional application Serial No. 60/396,131, previously 
filed July 15, 2002 under 35 U.S.C. § 111(b) . 

This invention relates to a variety of interchangeable 
grounding inserts to meet the various electrical, mechanical 

10 and thermal grounding requirements for test apparatus using 
only a single insert. The ground insert is rapidly "snapped" 
in and out of a test housing to provide all of the required 
ground interconnections between a device under test (DUT) and 
test apparatus . 

15 Background of the Invention 

The concept of using interchangeable ground inserts to 
meet the multiple ground requirements of various equipment 
under test in test apparatus is not known in the industry. 

Summary of the Invention 

20 An interchangeable apparatus utilizes a variety of 

inserts, which can be quickly inserted and removed from a 
cavity to provide the various electrical, mechanical and 
thermal options for a variety of equipment under test. This 
arrangement provides the user with great flexibility in 


grounding arrangements combined with rapid and easy changeover 
from one apparatus under test to another by simply "snapping" 
an insert in place. 

Various ground connections for connecting the grounds of 
5 variety of devices under test to test equipment through a 
test socket utilize this essentially planar insert which has 
a variety of conductive circuit materials, contact materials 
and arrangements and various insulating materials. The 
inserts match an opening in the test socket arranged to 
10 rapidly receive and lock the insert in place. These various 
options can include rigid, compliant and non-compliant 
contacts which are available in such materials as copper or 
Au/Ni. The body of the insert can be made of materials which 
include Torlon or copper. The insert proper and socket 
' 15 cavity can also be provided in a variety of sizes for further 
flexibility. The above contact materials, contact 

arrangement, contact number and location, contact body and 
size can readily be extended for future applications. 

Brief Description of the Drawings 
20 FIG. 1 shows a test socket housing with a lead backer, 

DUT and an insert in cross- section mounted in place, 
positioned adjacent a test board; 
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FIG. 2 shows the test socket and a ground insert in 
cross-section before mounting; 

FIG. 3 shows an insert without contacts; and 

FIG. 4 shows an insert with multiple contacts. 
Detailed Description of the Invention 

An arrangement for receiving and holding a grounding 
apparatus is shown in FIG. 1, representative inserts 14, 15 
being shown in FIGS. 2 and 3. Test socket 10 has an opening 
10A sized to accept a DUT 12, and an opening 10B sized to 
receive, as shown in FIG. 2, an insert 14. A lead backer 16, 
sized to fit within opening 10A is positioned immediately 
above DUT 12. Lead backer 16 is pressed downward against DUT 
12 during test. This function is provided by other elements 
of socket 10 which are well known in the art. Test board 18 
is positioned below insert 14. Insert 14 has contacts 14A 
which extend upwardly through the insert 14 to DUT 12 and 
downward to test board 18 to provide the required ground 
connections for the DUT. 

FIG. 2 shows insert 14 positioned within insert opening 
10B. Recess 14B in insert 14 is sized to mate with bead 10C 
of socket 10. Bead 10C is made of an elastic material to 
permit deformation by insert 14, such that the insert can be 
locked into insert opening 10B. Insert 14 can be positioned 


most readily into opening 10B by first inclining the insert 14 
and positioning the closest portion of recess 14B over the 
adjacent portion of bead IOC on one end, and then pressing the 
opposite end inward until the opposite portion of recess 14B 
engages the bead IOC on that side. This operation can be 
described simply as "snapping" insert 14 into insert opening 
10B. 

After insert 14 is placed within insert opening 10B, as 
described above, DUT 12, lead backer 16 and test board 18 are 
positioned as shown in FIG. 1. With this configuration, when 
socket 10 has lead backer 16 urged against DUT 12, contacts 
14A will provide the proper ground connections between the DUT 
12 and test board 18. At the same time, active test contacts 
10D will provide the proper active voltage connections between 
DUT 12 and test board 18. 

The contacts shown here are known in the art as CBC, 
i.e. compliant or "floating contacts", which are urged 
outwardly by elastomeric material. Any contact arrangement 
known in- the art will suffice that will provide a connection 
between opposed mating contacts from the DUT 12 to the test 
board 18. Other contacts can include such options as S 
contacts and copper inserts. 


In another embodiment, no contacts are provided. Insert 
15 is typically made of either copper or Torlon. When insert 

15 is made of copper and the insert is placed within insert 
opening 10B as described above, a simple ground surface for 

5 the ground connection to test board 18 is provided. When 
insert 15 is made of Torlon and placed within insert opening 

16 as described above, a spacer to permit setting up the 
mechanical arrangements of socket 10 before testing is started 
is provided. 

10 Inserts 14 and 15 are shown here as having a square 

configuration. This arrangement permits ready location of 
bead 10C opposite recess 14B to facilitate securement of the 
insert 14 in place. While a square has four orientations that 
will fit within a mating opening, appropriate opposing index 

15 marks on each side of insert 14 (not shown) can be provided to 
ensure correct alignment. While a square insert is 
illustrated here, any configuration which will ensure a 
desired orientation between opposing projections and grooves 
will suffice. This includes such shapes as rectangular or 

2 0 even oval shaped areas. 

Providing ground contacts for ground connections results 
in a smaller area for grounding area than utilizing the entire 
area for a ground connection. Where multiple contacts are 


required, this can be compensated for in the design of the 
handler by providing a larger insert area. The area can be 
extended considerably to compensate for any loss of grounding 
area. 

5 An insert for permit rapid change of grounding 

arrangements can utilize, in addition to those described 
above, such things as new combination of contacts, contact 
arrangements, contact materials and insert materials as long 
as they can be configured and operate as described above. 

10 It will be understood that this disclosure, in many 

respects, is only illustrative. Changes may be made in 
details, particularly in matters of shape, size, material, and 
arrangement of parts without exceeding the scope of the 
invention. Accordingly, the scope of the invention is as 

15 defined in the language of the appended claims. 
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